Effect of hemicholinium-3 on the hypothalamic concentration of a cytochemically detectable glucose-6-phosphate dehydrogenase-stimulating substance.
Hypothalamus and plasma of salt-loaded rats, spontaneously hypertensive rats (SHR), and hypertensive reduced renal mass rats (RRM), and the plasma of patients with essential hypertension and of Milan hypertensive rats contain an increased concentration of a cytochemically detectable glucose-6-phosphate dehydrogenase (G6PD)-stimulating substance that has properties similar to that of a possible choline derivative di-methyl methylene immonium ion. Intracerebroventricular (i.c.v.) administration of hemicholinium-3 (HC-3) selectively blocks high-affinity neuronal choline uptake, inhibits brain acetylcholine (ACh) synthesis, and decreases arterial pressure in SHR through an inhibiting effect on hypothalamic cholinergic function. The experiments were performed to study the effect of centrally administered HC-3 on the content of the cytochemically detectable cholinelike substance in hypothalamus and plasma of SHR. HC-3 or saline was infused into the lateral cerebral ventricle for 6 days with a minipump in 14 SHR. On day 7, the hypothalamic and plasma concentration of the cytochemically detectable substance was significantly reduced in rats that received HC-3. The hypothalamic concentration was 225 +/- 95.6 x 10(8) G6PD U per hypothalamus (range 38.2-775) in SHR that received saline and 1.037 +/- 0.45 x 10(8) G6PD U (range 0.112-3.61) (p < 0.05) in SHR that received HC-3. The respective plasma concentrations were 284.9 +/- 26 U/ml (range 192-374) and 72.7 +/- 14.7 U/ml (range 24-119) (p < 0.05). The findings are consistent with the physicochemical evidence, which suggests that the cytochemically detectable substance is a choline derivative.(ABSTRACT TRUNCATED AT 250 WORDS)